ABSTRACT
INTRODUCTION
The dimensional accuracy of the impression materials crucial for the production of precise working cast in fixed prosthodontics. To achieve this, the impression materials should be able to accurately record the adjoining teeth and also teeth of the opposing arch for registration of their relationship. 1 It is essential, therefore, for the material of choice to exhibit minimum dimensional deformation and maximum elastic recoil, while making an impression. The clinical use of hydrocolloid impression material had long been acceptable for making impression in fixed prosthodontics procedure. However, concern has been expressed regarding their dimensional stability. Due to improved quality of rubber base impression materials, in regards of dimensional stability and accuracy, many clinicians have accepted that it is the choice of material for fixed prosthodontics in comparative to hydrocolloid impression material.
But, since the introduction of reversible hydrocolloid (agar) by Sears (1973) 4, 5 demonstrated the accuracy of combined hydrocolloid impression was comparable to that of rubber, base impression material and better than either reversible or irreversible hydrocolloid impression. The advantages of combined reversible and irreversible hydrocolloid impression over commonly used impression are reducing expense, less preparation time and uncomplicated technique. Many researchers have been done in the field of combined hydrocolloid impression and remarkable contribution has been made. The laminated hydrocolloid impression technique appears to produce excellent result and is gaining popularity among clinicians. [5] [6] [7] [8] A comparative study was, therefore, carried out by relating the marginal fit of the casting, to the accuracy of the impressions produced using laminated hydrocolloid impression technique, alginate and double-mixed polyvinyl siloxane. The basic objective of the study is to check the feasibility of the use of laminated impression technique in the fixed partial denture.
MATERIALS AND METHODS

Preparation of the Master Metal Die
The precisely machined metal die was designed to simulate standard complete metal crown preparation as per given by Hobo and Schilenburg. 6 The preparation was mounted on cylindrical base of 20 mm length and diameter of 10 mm.
Fabrication of Special Trays
The special tray to carry out different impression material on the metal die was fabricated in autopolymerizing acrylic resin with uniform thickness of wax spacer (3 mm). Four stops with one on occlusal surface and three on the cylindrical sides of the metal die were made, which help in orientation of tray on metal die. Two types of tray were prepared, one is nonperforated for elastomeric impression material and other is perforated for alginate and laminated hydrocolloid techniques. Seven impressions using each alginate laminated hydrocolloid technique and double-mixed polyvinyl siloxane were made. A total of 21 impressions were obtained. As regards, handling of each one of the materials manufacturer instructions in respect to water-powder ratio, mixing time and working time were strictly followed. All the impressions were strictly checked for voids and then selected for study purpose.
Impression of the Metal Die using Various Impression Materials
Pouring of the Dies
After the impressions were made, beading and boxing was performed in order to get border base and it also helps easy separation of tray from the die. The impression was poured in type IV die stone (Kalrock, Kalabhai Karson Private Limited, Mumbai) according to manufacturer instructions. A period of 1 hour was allowed to set before the stone die was removed from the impression.
Fabrication of Wax Pattern, Investing and Casting
A wax pattern was fabricated on stone die, using silicon putty mould (3M Express Std, 3M Dental Products, USA) mould on another brass model with dimension of 7 mm in length and 10 mm of diameter representing the shape of the final contour of wax pattern to be made. Final wax pattern was checked for the marginal integrity of the finish line on the stone die before investing was done. The wax patterns were invested immediately with phosphate bonded investment material (Bellavest T, Bego, Bremen, Germany) to minimize the possibility of distortion of the wax patterns. The invested wax pattern was casted by using Ni-Cr alloy (Sankin CB80, Tokyo, Japan) with induction casting machine (Dentaurum, Megaplus D200, Germany). After the completion of casting procedure, the casting was retrieved from the casting ring, by placing the casting ring under running cold water. The casting was further sandblasted, finished, polished and passively fitted on the stone die.
Measurement of the Marginal Fit
The finished and polished castings were seated onto the metal die one by one and a uniform load of 30 pounds was applied on each casting by load applying device as a standardization of load. Two measurements were made at two different locations for each casting using microscope (Nikon Measurescope-10, Japan). The readings were obtained and subjected to statistical analysis.
RESULTS
For each casting, two readings at two different locations were measured and the average value was taken (Table 1) . Then from seven average values of each group, the mean of each group was calculated. The mean obtained from three different groups were then compared to check for accuracy of the three different impression materials. The mean values were subjected to one-way ANOVA. The Studentized Newman-Keuls test was performed to analyze the data for different among the means. The results were plotted into Tables 1 to 4 .
DISCUSSION
Making an accurate impression is the first step toward the fabrication of fixed partial denture. There are several impression materials and procedures available for making an accurate impression. The procedure for making impression varies depending on the type of material and their properties. A combined reversible (agar) and irreversible hydrocolloid (alginate) impression system has been introduced in the dental profession during recent times. This combination is known as 'laminated hydrocolloid technique'. In this technique, reversible hydrocolloid is injected onto the prepared tooth and custom tray loaded with irreversible hydrocolloid is positioned over the reversible hydrocolloid. During this process, alginate gels by chemical reaction, at the same time, agar gel by contacting with cool alginate rather by cooled water tray. Since, agar has excellent surface reproducibility property; maximum details of prepared teeth was recorded. show that irreversible hydrocolloid produced cast which prevents accurate measurement of dimensional change. Five elastomeric impression materials were evaluated: Two polysulfides (one lead-cure and one nonlead cure), two silicones (one condensation polymerization and one addition polymerization) and one polyether. All impression materials that were poured immediately and evaluated using a custom tray and adhesive consistently demonstrated superior results in comparison to those tested without the custom tray. Polyether material consistently yielded superior results with or without a custom tray, when compared to the other impression materials. The additional polymerization silicone ranked second, followed by the lead-cure polysulfide and the condensation polymerization silicone respectively. 10 The accuracy of a combined hydrocolloid impression system was studied as a function of time of pour. The hydrocolloid impression system tested resulted in a stone cast of slightly deviating dimensions compared with the master model. Therefore, laboratory procedures should compensate for cement thickness, taking into account the minimal changes in dimensions of the die.
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The accuracy and bond strength of several combinations of agar and alginate hydrocolloid impression materials were assessed. The buccal-lingual diameter was 0.32% larger, whereas the mesial-distal diameter was only 0.06% larger. Regarding bond strength, alginate hydrocolloids in combination with agar hydrocolloids produced the best results of all combinations tested. 12 The polyether and both addition silicone impression materials were significantly more accurate than the reversible hydrocolloid, when compared the marginal fit of complete arch fixed prostheses under simulated clinical conditions. 13 This study primarily investigated the effect of disinfection procedures (perform and sodium hypochlorite) on the dimensional accuracy and surface quality of four irreversible hydrocolloid impression materials and the resultant gypsum casts. The dimensional accuracy of the impression materials tested were of a comparable standard following disinfection. 14, 15 From above-mentioned studies, it has been concluded that laminated hydrocolloid technique is good alternative to elastomeric impression material. So, the present study aims for checking the feasibility of the use of laminated hydrocolloid technique in fixed partial denture. The present study was carried out to determine which of the three materials used for the study yield best result. This objective is achieved by relating marginal fit of the casting obtained from the stone dies to the accuracy of the impression made using three different impression materials.
From the statistical analysis (Table 3 ), the result revealed that the marginal fit of the castings obtained from group II [laminated hydrocolloid technique and group III (doublemix polyvinyl polysiloxane)] did not show the significant difference between the two of them. This is because Studentized Newman-Keuls test shows that minimum significant range of marginal gap should be 7.04 µm. As the mean marginal gap obtained from group II was 75.4 µm and group III was 71.7 µm, the difference in mean was only 3.7 µm.
The mean marginal gap obtained from group I (alginate impression) as shown in Table 3 was 154.7 µm. This is much greater than those obtained from group III. Therefore, it can be said that the marginal gap of the castings obtained from group I are significantly greater in comparison to the castings obtained from groups II and III (p < 0.01).
ANOVA technique was also carried out to access the different impression material exhibit different marginal gap in the castings obtained from them. F-test revels the marginal gaps different in the difficult groups compared (F = 980.2, p < 0.001) ( Table 4) .
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CONCLUSION
Because of above-mentioned qualities, group II impression material may be the choice of many clinician over group III impression material. Group I (Alginate) impression material, though very cost-effective and easy to handle, may not able to produce an accurate results as in case of groups II and III impression materials. An in vivo study is suggested to verify
